
Japanese Patent Office 
Public Patent Disclosure Bulletin 

Public Patent Disclosure Bulletin No.: Hei 11-150899 
Public Patent Disclosure Bulletin Date: June 2, 1999 
Request for Examination: Not yet made 
Number of Inventions: 4 
Total Pages: 4 

Int. C1.3 Identification Code FI 

H02K 3/24 H02K 3/24 P 

1/24 1/24 Z 

3/18 3/16 F 


(21) Patent Application No.: Hei 8-316713 

(22) Patent Application Date: November 18, 1997 

(71) Applicant: 000195959 

Nishishiba Electric Co., Ltd. 

100-banchi, (illegible), Aboshi-ku, Himeji-shi, Hyogo 

(72) Inventor: Shimaya, Hiromoto 

c/o Nishishiba Electric Co., Ltd. 
100-banchi, (illegible), Aboshi-ku, Himeji-shi, Hyogo 
(74) Agent: Patent Attorney Hideo Omae (and one other) 


(54) Title of the Invention: Salient Pole Type Rotor 
(57) Abstract 

Objective: To provide a salient pole type rotor which can easily fit a radiating fin between 
rotor coils and can achieve size reduction and save energy when manufacturing by 
suppressing the increas© in temperature and making coil temperature uniform through 
effective cooling of the rotor coils. 

Construction: A bellows-shaped radiating fin 11 with a width larger than a rotor coil 4 and 
with superior thermal conductivity is inserted between the turns of the rotor coil 4, and a 
part of the radiating fin 1 1 is protruded from the outer periphery surface of the rotor coil. 
The interval of the radiating fins 11 may be increased by making the thickness of the 
edgewise winding conductor forming the rotor coil larger than that of the radiating fin. 
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The radiating 1 fin 1 1 may be formed which corresponds to one coil of the edgewise winding 
rotor coil 4, has an opening part 12 in an axial direction and is formed with a folded part 
13 at its inner periphery side for engaging with the rotor coils. The radiating fin 11 may 
be made of an edgewise winding material, which is connected in series or parallel to the 
rotor coil 4. 
Scope of the Invention 

Claim 1: A salient type rotor having a plurality of salient type pole cores arranged at an 
outer periphery of rotation axis and a rotor coil wound around the pole core, wherein the 
rotor coil is formed of a band-shape conductor in edgewise winding to insulate top and 
bottom surfaces; a bellows -shaped radiating' fin with a width larger than the rotor coil and 
with superior thermal conductivity is inserted between turns of the rotor coil; and a part of 
the radiating fin is protruded from the outer periphery surface of the rotor coil. 
Claim 2: The salient type rotor according to Claim 1, wherein the edgewise winding 
conductor which forms the rotor coil is made thicker than the radiating fin so as to widen a 
gap between radiating fins. 

Claim 3: A salient type rotor, wherein a radiating fin that is wider than a rotor coil and 
which corresponds to one coil and has an opening part in an axial direction and a folded 
part at its inner periphery side for engaging with the rotor coils and preventing release, is 
inserted in the rotor coil. 

Claim 4: The salient type rotor according to Claim 1 or Claim 2, wherein the radiating fin 
is made of an edgewise winding conductor and is connected in series or parallel to the rotor 
coil. 

Detailed Explanation of the Invention 
0001 
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Industrial Field of Application: The present invention relates to a salient type rotor of a 

rotary magnet which preferably cools a rotor coil, 

0002 

Prior Art Technology: A conventional salient type rotor of a rotary magnet will he 
explained by referring to Fig. G and Fig. 7. Fig. 6 is a side view of the rotor, and Fig. 7 is 
an enlarged view of a part of the rotor seen from the axial direction. 

0003: In Fig. 6 and Fig. 7, 1 is a rotary axis; 2 is a fan; 3 is a pole core of a rotor; 4 is an 
edgewise winding rotor coil; 5 is a coil protrusion or a radiating fin; B is top insulation; 7 is 
bottom insulating; 8 is pole insulation; 9 ia a front side of a coil in a rotary direction; and 
10 is a back side of a coil in the rotary direction. 

0004: The conventional salient type rotor having the above-noted configuration sucks 
cooling air inside by a fan 2 arranged at the rotary axis 1. The rotary coil 4 cools by 
flowing cooling air mainly through a coil end and a ventilating path between salient poles. 
Some rotors have coil brackets 5 in a necessary number (three in an axial direction in Fig. 
6) between salient poles so as to prevent the rotor coil 4 from popping into the ventilating 
path by a component of centrifugal force. Moreover, in order to increase cooling effects of 
the rotor coil 4, a coil protrusion or a radiating fin 5 may be provided in a core straight-line 
direction. 
0005: 

Problems to be Solved by the Invention: The salient type rotor having the above-noted 
configuration cools down a coil heated by a current flow with the cooling wind flowing 
between salient poles. However, there is a problem in that cooling by cooling wind is not 
enough to the caloric value of the coil, and the temperature of a rotor coil becomes locally 
high. The rotor thus became large since it was designed with the above-noted temperature 
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as a standard. 

0006; Additionally, in order to solve this problem, a radiating area is enlarged by 
alternately laminating rotor coils having different widths and providing recesses and 
protrusions at the outer periphery of coils, However, for electric connection between 
recessed coils and protruded coils, brazing became necessary. 

0007: Moreover, rectangular radiating fins are inserted to the straight-line section in an 
axis direction of a pole core. However, since each radiating fin is separated from each 
other, the number of fins has to be (number of fins) x (front side + back side in a rotary 
direction) and the fixing 1 means thereof had to be provided. 

0008: The present invention intends to solve the above-noted problems, and its object is to 
provide a salient pole type rotor which can easily fit a radiating fin between rotor coils and 
can achieve size reduction and save energy when manufacturing by suppressing- the 
increase in temperature and making coil temperature uniform through effective cooling of 
the rotor coils. 
0009: 

Means to Solve the Problems: The present invention is as follows so as to solve the above- 
noted problems. 

0010: In Claim 1, a rotor coil is formed of a band-shape conductor in edgewise winding to 
insulate top and bottom surfaces; a bellows-shaped radiating fin with a width larger than 
the rotor coil and with superior thermal conductivity is inserted between turns of the rotor 
coil; and a part of the radiating fin is protruded from the outer periphery surface of the 
rotor coil. 

0011: In Claim 2, the edgewise winding conductor which forms the rotor coil is made 
thicker than the radiating fin so as to widen a gap between radiating fins, and the rest is 
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the same as Claim 1. 

□012: In Claim 3, a plurality of radiating fins that is wider than a rotor coil and. which 
corresponds to one coil and. has an opening part in an axial direction and. a folded, part at 
its inner periphery aide for engaging with the rotor coils and preventing release, are 
inserted in the rotor coil. 

0013: In Claim 4, the radiating fin is made of an edgewise winding conductor and is 
connected in series or parallel to the rotor coil, and the rest is the same as Claim 1 ox 
Claim 2. 
0014: 

Embodiments (Embodiment 1) The embodiment of a first invention (corresponding to 
Claim 1) will be explained by referring' to Fig-. 1 and Fig. 2. Fig. 1 is a cross-sectional view 
of a part of a rotor seen from the axial direction. Only a radiating fin 11 is shaded in the 
figure so as to distinguish it from other portions. Fig. 2 is a perspective view, showing a 
state where the rotor coil is being engaged with the radiating fin in Fig. 1. In Fig. 1 and 
Fig. 2, 3 is a pole core; 11 is a bellows-shaped radiating fin; X is a size of an inner 
periphery in a width direction of the rotor coil; Y is a size of an inner periphery of the 
bellows-shaped radiating fin; A is a width of a conductor of the rotor coil; and B is a width 
of the bellows -shaped radiating fin. 

0015: The size X of an inner periphery in a width direction of the rotor coil and the size Y 
of an inner periphery of the bellows -shaped radiating fin are the same. The width D of a 
radiating fin is larger than the width A of a conductor. After the bellows-shaped radiating 
fin 11 is inserted in the rotor coil 4 while being rotated in an arrow of a rotary direction 
during assembly as shown in Fig. 2, the fin is arranged at the pole core 3. Between the 
pole core 3 and the rotor coil 4, the top insulation 6, the bottom insulation 7 and the pole 
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insulation 8 are provided. 

0016: By the above-mentioned Embodiment 1, the radiating fin 11 that was inserted in the 
edgewise winding rotor coil 4, protrudes from an outer periphery of a coil. Additionally, in 
comparison with a conventional rectangular radiating fin, a radiating fin is formed even at 
a coil end section, so that the rotor coil 4 may be more effectively cooled and the increase in 
temperature of the rotor coil 4 is restrained. The temperature of the coil in an axial 
direction is made even, and salient type rotors may be reduced in size. Moreover, the 
fixing means of radiating fins which were required in the method of inserting conventional 
rectangular radiating fins, become unnecessary, and energy -consumption during 
manufacturing may be minimized. 

(Embodiment 2) The embodiment of a second invention (corresponding to Claim 2) will be 
explained by referring to Fig. 3. Fig. 3 is a modification of Fig. 1. In Fig. 3, C is a 
conductor thickness of an edgewise winding coil, and D is a thickness of a radiating fin. 
0017: The conductor thickness C of the coil is larger than the thickness D of a radiating 
fin, and the rest is the same as in the Embodiment 1. 

0018: By changing the conductor thickness C of the edgewise winding coil as in the 
Embodiment 2, the bellows -shaped radiating fins may be arranged at a proper gap 
therebetween, so that the rotor coil may be more effectively cooled. The operational effects 
of the rest of the portions are the same as those in the Embodiment 1. 

0019: (Embodiment 3) Subsequently, the embodiment of a third invention (corresponding 
to Claim 3) will be explained by referring to Fig. 4 and Fig. 5, Fig. 4 is an elevation view of 
a rotor pole seen from the axial direction. The radiating fin 11 is not a cross section, but is 
shaded so as to distinguish clearly from the rotor coil 4. Fig 1 . 5 is a perspective view, 
showing the radiating fin 11 in Fig. 4. In Fig. 5, 12 is an opening part of the radiating fin; 
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13 ia a folded part 13 to prevent popping 1 out; E is a width of a radiating 1 fin; and Z ia a size 
of an inner periphery of a radiating fin. 

0020: The radiating fin 11 corresponds to one coil of the edgewise winding rotor coil 4. The 
size Z of an inner periphery ia the same as the size X of an inner periphery o the edgewise 
winding rotor coil 4. The width E of a radiating fin is larger than the conductor width A of 
the rotor coil 4. At the straight line section of an inner periphery in a longitudinal 
direction of the radiating fin 1 1, the folded part 13 is provided to prevent it from popping 
out. An opening part 12 is provided at one end in an axial direction of the radiating fi.nl 1. 
The radiating fins 11 in a necessary number are inserted between the edgewise winding 
rotor coils 4 so as to pass the edgewise winding rotor coils 4 through the opening parts 12 
of the radiating fin. 

0021; By the above-noted Embodiment 3, the radiating fins 11 are arranged not only with 
an equal gap but also with different gaps therebetween at necessary locations, so that the 
rotor coil may be cooled more effectively. Moreover, due to the folded part 13, the 
radiating fin 11 is unaffected by centrifugal force without popping out, and the fixing 
means that were necessary in conventional rectangular radiating fins, become 
unnecessary. At the same time, a radiating fin may be formed at a coil end section-, so that 
a rotor coil may be cooled more effectively. Other operational effects are the same as those 
in the Embodiment 1 or 2. 

0022: (Embodiment 4) Subsequently, the embodiment of a fourth invention (Claim 4) will 
be explained by referring to Fig. 2. In Fig. 2, the radiating fin 11 is made of an edgewise 
winding conductor. A current-currying circuit not shown in the figure is provided, and is 
connected in series or parallel to a rotor coil 4. The rest is the same as in the Embodiment 
1 or 2. 
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0023: By the Embodiment 4, the functions of a radiating fin may be added to the edgewise 
winding rotor coil 4. The cooling effects may be made large. Moreover, compared with a 
conventional method of laminating coils with different conductor widths alternately, 
soldering 1 man-hours may be reduced. Other operational effects are the same as those in 
the Embodiment 1 or 2. 
0024: 

Efficacy of the Invention: As explained above, according' to the present invention, a 
bellows-shaped radiating fin having a plurality of turns or a radiating fin having one turn 
is inserted in a rotor coil, so that a salient pole type rotor is provided which can be reduced 
in size and reduce the consumption of energy during manufacturing by suppressing 
temperature increases and making coil temperature in an axial direction uniform. 
Brief Explanation of the Drawings 

Fig. 1: A cross-sectional view of a part of a rotor seen from an axial direction of 
Embodiment 1 of the present invention. 

Fig. 2: A perspective view, showing a state where a rotor coil and a radiating fin in Fig. 1 
and Embodiment 4 are being engaged. 

Fig. 3: A cross -sectional view of a part of a rotor seen from an axial direction of 
Embodiment 2 of the present invention. 

Fig. 4: A cross-sectional view of a part of a rotor seen from an axial direction of 

Embodiment 3 of the present invention. 

Fig. 5: A perspective view, showing a radiating fin in Fig. 4. 

Fig. 6: A side view, showing a conventional salient pole type rotor. 

Fig. 7: An elevation view of a part of a rotor, seen from an axial direction, without a coil 
bracket in Fig. 6. 
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Explanation of Reference Numerals 

I. .. rotary axis 
2... fan 

3... rotor pole 
4... rotor coil 

5. . . coil protrusion or radiating fin 

5a... coil bracket 

6... top insulation 

7... bottom insulation 

8... pole insulation 

9... front side 

10... back side 

II. .. radiating fin 
12... opening part 
13. .. folded part 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a salient pole type 
rotor which easily can fit 

a radiating fin between rotor coils, and can attain size 
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saving, when manufacturing by suppressing temperature 
rising and making coil 

temperature uniform through effective cooling of the rotor 
coil. 
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SOLUTION: A bellows-shaped radiating fin 11 with a width 
larger than a rotor 

coil 4 and with superior thermal conductivity is inserted 
between the turns of 

the rotor coil 4, and part of the radiating fin 11 is protruded 
from the outer 

periphery surface of the rotor coil 4. The interval of the 
radiating fins 1 1 

may be increased by making the thickness of the edgewise 
winding conductor 

forming the rotor coil larger than that of the radiating fin, or 
the radiating 

fin 1 1 may be formed, so as to correspond to one coil of the 
edgewise winding 

rotor coil 4, involve an opening part 12 in an axial direction, 
and may be 

formed with a folded part 13 at its inner periphery side for 
engaging with the 

rotor coils, or the radiating fin 1 1 may use an edgewise 
conductor as its 

material, and connected in series or also parallel to the rotor 
coil 4. 
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